CuO nanocrystals could also be prepared by the decomposition of the cupferronate under solvothermal conditions, the particle size being controlled by the initial precursor concentration.
Introduction
CdO is a direct band gap (2.3 eV) semiconductor, with an indirect band gap of 1.36 eV. Due to its large linear refractive index (n 0 = 2.49), it is a promising candidate for optoelectronics applications and other applications, including solar cells [1, 2] , phototransistors [3] , photo-diodes [4] , transparent electrodes [5] and gas sensors [6] . Reduction in the dimensionality of such materials from the three dimensional bulk phase to the zerodimensional nanoparticles can lead to enhanced nonlinearity, determined by the quantum size effects and other mesoscopic effects. Because of these interesting possibilities, there has been some effort to prepare nanoparticles of CdO. Wu et al. [7] prepared a nanometer-sized CdO organosol from an aqueous solution of Cd(NO 3 ) 2, a surfactant and toluene, while Liu et al. [8] synthesized CdO nanoneedles by chemical vapour deposition.
CdO nanowires have been synthesized by decomposing CdCO 3 in a KNO 3 salt flux [9] .
Zou et al. [10] have prepared CdO nanoparticles by the micro-emulsion method employing AOT reverse micelles. There is also a report of stearate-coated CdO nanoparticles of 5-10 nm size range, obtained by the micro-emulsion method starting from an aqueous solution of a cadmium salt and stearic acid in xylene [11] . We have developed a new method to prepare CdO nanoparticles, wherein a cadmium precursor compound, is decomposed under solvothermal [12, 13] conditions in presence of a capping agent. For this purpose, we have employed cadmium cupferronate, Cd(C 6 H 5 N 2 O 2 ) 2 as the precursor, and obtained CdO nanoparticles of different sizes by using tri-n-octylphosphine oxide (TOPO) as the capping agent [14] . We have 2 characterized the nanoparticles by X-ray diffraction, electron microscopy and electronic absorption and emission spectroscopies. We have also synthesized CuO nanocrystals by the decomposition of the cupferronate [15] under solvothermal conditions.
Experimental
The cupferron complex of Cd (II), Cd(C 6 H 5 N 2 O 2 ) 2 , was prepared by the reaction of cadmium acetate with cupferron (N-nitroso-N-phenylhydroxylamine, ammonium salt).
In a typical reaction, 1.27 g of AR grade Cd(CH 3 COO) 2 were recorded using a Hitachi U3400 spectrometer. The reference used was toluene solution of TOPO. Photoluminescence spectra were recorded with a Perkin-Elmer model LS50B luminescence spectrometer.
Results and discussion
In Fig.1 , we show the XRD patterns of the CdO nanocrystals prepared in the presence of TOPO. Pattern (a) is that of the insoluble orange coloured solid product obtained with a Cd(cup)2 : TOPO ratio of 1:2. The pattern is characteristic of the rocksalt structure with a = 4.695 Å (JCPDS card no 05-0640), as established by Rietveld profile analysis [16] . We show the goodness of fit as well as the difference profile in Fig.1a . Based on the x-ray line broadening, the particle diameter was estimated to be 18 nm . In Fig.1b , we show the XRD pattern of nanocrystals, which are smaller than 18 nm.
The X-ray line widths show them to be around 12 nm in diameter. In Fig.2a , we show the TEM image of the nanocrystals corresponding to the XRD pattern in Figure1b. The particle size distribution is shown as an inset. The average particle size from TEM appears to be around 9.5 nm. These particles are single crystalline as revealed by the high resolution electron microscope image in Fig.2b . The particles are spherical or elliptical in shape, not unlike those reported by Dong et al. [11] . The fringe spacing of 2.68Å observed in the high-resolution electron microscope image (HREM) corresponds to the separation between the {111} lattice planes, whereas the 2.336Å spacing corresponds to the separation between the {200} planes. 5 In Fig.3 (a) , we compare the electronic absorption spectra of the TOPO-capped
CdO nanocrystals with diameters of (a) ~ 18 nm, (b) 9.5 nm ± 2 nm and (c) 4.5 nm ± 1.5
nm . The 18 nm nanocrystals show an absorption edge around 2.5 eV [curve (a) in Fig.3 (a)]. Recall that the bulk sample with an absorption edge of 2.3 eV, show a broad maxima around 500 nm. The 9.5 nm nanocrystals show an absorption edge of ~ 2.8 eV while the 4.5 nm nanocrystals show an absorption edge of ~ 3.27 eV, as revealed by spectra (b) and (c) respectively in Fig. 3 (a) . The large blue-shift relative to the bulk CdO observed with the 4.5 nm nanocrystals is attributed to quantum confinement. The bulk exciton Bohr radius of CdO is not available in the literature and it is therefore difficult to conclude as to which confinement regime the CdO nanocrystals belong.
Photoluminescence spectra of CdO have been reported by Wu et al. [7] who suggest that the band at 480 nm arises from the transition between the conduction and valence bands. They also report a band at 530 nm due to near band-gap radiative combination. In Fig.3 (b) , we show the photoluminescence spectra of the 18 nm and 4.5
nm nanocrystals recorded at the excitation wavelengths of 430 nm, 480 nm, and 520 nm.
The 18 nm nanocrystals exhibit bands around 540 nm, 560 nm and 590 nm respectively at excitation wavelengths of 430 nm, 480 nm and 520 nm. The corresponding bands of the 4.5 nm nanocrystals occur at 495 nm, 540 nm and 570 nm. We observe the maximum blue-shift in the case of the lowest wavelength emission band, which is considered due to transition between valence and the conduction bands.
In nm. The XRD pattern of these particles is shown in Fig. 1(b) . Inset shows the size distribution of the nanocrystals. (b) HREM images of CdO nanocrystals. The vertical lines at the top are the expected peak positions. 
